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* NOTICES * ' 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate structure which forms in a front face the luminous layer of 
the organic EL device used for the flat-surface light source, a display, and the other luminescence displays of a 
predetermined pattern, and its formation approach. 
[0002] 

[Description of the Prior Art] As shown in drawing 9 , the conventional (electroluminescence), for example, organic 
electroluminescence which carries out dot-matrix luminescence, component forms the ITO film of translucency in a glass 
substrate 10, etches this ITO film in the shape of a stripe, forms a transparent electrode 12, forms the hole transportation 
ingredients 14, such as a triphenylamine derivative (TPD), in that top face, and is carrying out the laminating of the 
electronic transportation ingredients 16, such as an aluminum chelate complex (Alq3) which is luminescent material, on 
it. And the back plates 18, such as aluminum, Li, Ag, Mg, and In, are adhered and formed in the direction which intersects 
perpendicularly with the pattern of the above-mentioned transparent electrode 12 by vacuum evaporationo etc. in the 
shape of a stripe on the top face. This organic organic EL device is a sink and a thing made to emit light about a current 
predetermined to the intersection of a transparent electrode 12 and a back plate 18. And the manufacture approach of the 
substrate structure of this organic EL device forms the electrode material and EL ingredient with vacuum deposition one 
by one on a glass substrate 10. 
[0003] 

[Problem(s) to be Solved by the Invention] the liquid crystal device which an organic EL device is a component for which 
a current flows here, and is controlled by electric field — differing — a luminescence location — the conductor — it was 
what current values differ, the amounts of luminescence differ, and dispersion produces in brightness from the resistance 
of a path. Therefore, the lower one in the ability to do of the resistance of the conductor which reaches a luminescence 
part is desirable, and the thickness of the ITO film is usually 2000A - about 4000A. On the other hand. Since a current 
will not flow if the ingredient of a luminous layer is thick, the above TPD and Alq3 is formed in the about 5 00 A film. 
[0004] Therefore, since the difference of the thickness of this transparent electrode 12 and a luminous layer was very 
large, there was a case where the thin part and the part not existing of EL ingredient arose in the corner and lateral portion 
of a transparent electrode 12, and a short circuit arose between a back plate 1 8 and a transparent electrode 12 in them. 
Furthermore, the transparent electrode 12 by the ITO film had comparatively strong resistance, and when it was the 
above-mentioned EL element which carries out a matrix drive, it was what the resistance for every cross point of a 
transparent electrode differs, and cannot perform uniform luminescence. Furthermore, when fine patternizing was carried 
out, while resistance became higher and sufficient luminescence was not obtained, it was what unevenness produces in 
luminescence. 

[0005] It was made in view of the above-mentioned Prior art, and it is an easy configuration, and the short circuit of 
electrodes does not arise, but this invention aims at offering the substrate structure and its formation approach of the 
organic EL device which enables uniform and bright luminescence. 
[0006] 

[Means for Solving the Problem] This invention forms the transparent electrode by transparent electrode materials, such 
as ITO, in the first substrate side, such as resin, by mask vacuum evaporationo or etching at a predetermined pattern. 
Carry out the laminating of the insulating layer of the insulator of Si02 grade to the front face of this transparent 
electrode, and the second substrate, such as glass, is formed in that front face. It is the substrate structure of the organic 
EL device which made the luminous layer which consists of an organic electroluminescence ingredient by the hole 
Iransportation ingredient and the electronic transportation ingredient and other luminescent material the flat field which 
removed the first substrate of the above after this, and removed this first substrate the field which carries out a laminating. 

[0007] moreover, the periphery section except the light-emitting part of the above-mentioned transparent electrode etc. - 



golden (Au) assistance - it is made for the current which carries out the laminating of the conductive layer as a conductor, 
makes resistance of a transparent electrode pattern low, and flows to increase Furthermore, while connecting with this 
conductive layer partially, a conductive layer is formed between the above-mentioned predetermined patterns through an 
insulating layer, and resistance is further made low. Moreover, the predetermined conductor pattern which touches the 
above-mentioned conductive layer is formed in the rear-face side of the second substrate of the above. 
[0008] Moreover, this invention forms the transparent electrode by transparent electrode materials, such as ITO, in the 
first substrate side, such as resin, by mask vacuum evaporationo or etching at a predetermined pattern. The laminating of 
the insulating material object of Si02 grade is carried out to the front face of this transparent electrode by the vacuum thin 
film coating technology of vacuum deposition, or sputtering and others. Fix the second substrate, such as glass, to that 
front face after that, and a solvent removes the first substrate of the above after this. It is the formation approach of the 
substrate structure of the organic EL device which makes the luminous layer which consists of an organic 
electroluminescence ingredient by the hole transportation ingredient and the electronic transportation ingredient and other 
luminescent material the flat field which removed this first substrate the field which carries out a laminating. 
[0009] Form the above-mentioned transparent electrode in a predetermined stripe pattern using the mask of the shape of a 
predetermined stripe by vacuum thin film coating technology, and this mask is slightly separated from the first substrate 
of the above in parallel after that. It forms [ which has the component which intersects perpendicularly the conductive 
layer by conductors, such as gold, with the above-mentioned stripe ] by the above-mentioned vacuum thin film coating 
technology from across. At this time It is the formation approach of the substrate structure of the organic EL device which 
forms opening which conductors, such as the above-mentioned gold, do not attach to the predetermined part of the above- 
mentioned transparent electrode, forms after this the transparent insulating layer which covers the above-mentioned 
conductive layer etc. by the above-mentioned vacuum thin film coating technology, and forms the above-mentioned 
luminous layer etc. after joining the second transparent substrate of the above. Furthermore, the conductive layer and 
current carrying part linked to the above-mentioned conductive layer are formed between the above-mentioned insulating 
layer and the second substrate of the above if needed. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained based on a drawing. 
Drawing 1 and drawing 2 show the first operation gestalt of the substrate structure of the organic EL device of this 
invention, and as shown in drawing 2 , the substrate structure of the organic EL device of this operation gestalt forms the 
first substrate 20 which is resin used for etching resist etc. and melts into a solvent, and forms the substrate layer 22 of 
aluminum in that front face by vacuum thin film coating technology, such as vacuum deposition, by the thickness of about 
1000A first on the whole surface. And the transparent electrode 24 by transparent electrode materials, such as ITO, is 
formed in a predetermined stripe-like pattern by the thickness of 2000A - about 4000A by mask vacuum evaporationo of 
vacuum thin film coating technology. Furthermore, the conductive layers 26, such as gold, are looked like [ the periphery 
section except the light-emitting part of a transparent electrode 24 etc. ] by vacuum thin film coating technology, such as 
vacuum deposition, and are formed more in it. At this time, it changes to the mask of dedication and the periphery section 
and the lateral portion of a transparent electrode 24 are vapor-deposited so that the conductive layer 26 between each 
stripe may estrange [ the conductive layers 26, such as gold, ] certainly with a wrap and an insulation may be achieved. Or 
the mask for transparent electrode 24 is slightly separated from a transparent electrode 24, and it vapor-deposits from the 
direction both sides of slant which have the direction component which intersects gold perpendicularly with the stripe of 
this mask, and the conductive layer 26 between transparent electrodes 24, and you may make it aim at an insulation after 
this. [ predetermined width of face ] 

[001 1] Next, as shown in dr awin g 2 , the laminating of the insulating layer 28 of the Si02 grade of transparence is carried 
out by vacuum thin film coating technology, such as vacuum deposition, so that this transparent electrode 24 and the 
whole front face of a conductive layer 26 may be covered. And the adhesives 30 of transparence are applied to the front 
face, and the second substrate 32, such as transparent glass, a quartz, and transparence resin, is pasted up on it. Although 
adhesives 30 are selectable suitably, the thing using ultraviolet-rays hardening resin is desirable. 

[0012] Then, an organic solvent removes the first substrate 20 and an acid removes the substrate layer 22 further. And as 
shown at drawing 1 on the flat field which removed this first substrate 20 and the substrate layer 22, the laminating of the 
luminous layer 35 which consists of an organic electroluminescence ingredient by the hole transportation ingredient 34 
and electronic transportation ingredient 36 and other luminescent material is carried out. And by the proper thickness of 
500A - about 1000A, the back plate 38 of the aluminum-Li alloy of about 99% of purity which contains Li about 0.01 to 
0.05% is formed in the front face of the electronic transportation ingredient 36 of a luminous layer 35 in the shape of a 
stripe so that it may intersect perpendicularly with a transparent electrode 24. Furthermore, the back plate layer by 
aluminum of 99.999% or more of purity may be suitably formed in the front face of this back plate 38, and the structure of 
this back plate can be suitably set to it. 

[0013] The laminating of the protective layer 40 is carried out to the front face of a back plate 38. A protective layer 40 is 
formed by resin, such as metal thin films, such as Ag and aluminum, and a phenol, epoxy, and the conductive paint, and 



intercepts a back plate 38 and a luminous layer 35 from the open air. 

[0014] A luminous layer 35 has a triphenylamine derivative (TPD), a hydrazone derivative, an arylamine derivative, etc. 
as a hole transportation ingredient 34 among parent ingredients. Moreover, as an electronic transportation ingredient 36, 
an aluminum chelate complex (Alq3), a distyrylbiphenyl derivative (DPVBi), an OKISA diazole derivative, a bis- 
CHIRIRU anthracene derivative, a benzooxazole thiophene derivative, perylenes, and thiazoles are used. Furthermore, a 
proper luminescent material may be mixed, the luminous layer 35 which mixed the hole transportation ingredient 34 and 
the electronic transportation ingredient 36 may be formed, and the ratio of the hole transportation ingredient 34 and the 
electronic transportation ingredient 36 can be suitably changed in 10:90 thru/or 90:10 in that case. 
[0015] A degree of vacuum is 6xlO-6Torr, and vacuum evaporationo conditions are made to form with the evaporation 
rate of 50A/sec here in the case of EL ingredient. Moreover, luminous layer 35 grade may be formed by flash plate 
vacuum evaporationo. Flash plate vacuum deposition drops 300-600 degrees C of organic electroluminescence ingredients 
beforehand mixed by the predetermined ratio in the source of vacuum evaporationo preferably heated at 400-500 degrees 
C, and evaporates an organic electroluminescence ingredient at a stretch. Moreover, the organic electroluminescence 
ingredient is held into a container, the container is heated quickly, and it may be made to vapor-deposit at a stretch. 
[0016] Since the substrate structure of the organic EL device of this operation gestalt formed the luminous layer 35 which 
touches a transparent electrode 24 in the flat side which removed the first substrate 20, a luminous layer 35 is formed 
certainly finely and the short circuit between a transparent electrode 24 and a back plate 38 does not produce it. moreover, 
assistance - since the conductive layer 26 which is a conductor is formed for every pattern, the electric resistance of the 
circuit which results in a transparent electrode 24 is very small, the luminous efficiency of the luminous layer 35 between 
a transparent electrode 24 and a back plate 38 is well bright, there is no unevenness in luminescence at an every place 
point, and uniform luminescence is enabled. 

[0017] Next, the substrate structure of the organic EL device of the second operation gestalt of this invention is explained 
based on drawing 3 . Here, the same member as the above-mentioned operation gestalt attaches the same sign, and omits 
explanation. The substrate structure of the organic EL device of this operation gestalt forms the substrate layer 20 of 
aluminum in the front face of the first substrate 20 which melts into solvents, such as resin, like the above-mentioned 
operation gestalt by vacuum thin film coating technology, such as vacuum deposition, on the whole surface, as shown in 
drawing 3 . And the transparent electrode 24 by transparent electrode materials, such as ITO, is formed in the whole 
surface by vacuum thin film coating technology by the thickness of 2000A - about 4000A. Then, a transparent electrode 
24 is etched in the shape of a stripe, and the part of width of face narrower than the width of face between transparent 
electrodes 24 is further etched about the substrate layer 22 of aluminum. Partial etching is suitably performed by 
preparing the resist of predetermined width of face in a front face. 

[0018] Next, a mask is used, the conductive layers 26, such as gold, are formed in the periphery section of the transparent 
electrode 24 except ajight-emitting part etc. by vacuum thin film coating technology, such as vacuum deposition, and the 
substrate layer 22 which removed the first substrate 20 after forming the second substrate 32 with the organic solvent, and 
remains as well as the above-mentioned operation gestalt is removed. And as shown in the field which removed this first 
substrate 20 at drawing 3 , the laminating of the luminous layer 35 which consists of an organic electroluminescence 
ingredient by the hole transportation ingredient 34 and electronic transportation ingredient 36 and other luminescent 
material is carried out. And a back plate 38 is formed in the front face of the electronic transportation ingredient 36 of a 
luminous layer 35 in the shape of a stripe. Furthermore, the laminating of the protective layer 40 is carried out to the front 
face of a back plate 38. 

[0019] If the first substrate 20 and substrate layer 22 are behind removed since the substrate layer 22 will also be etched in 
case the stripe of a transparent electrode 24 is formed by etching in the case of this operation gestalt, it will become the 
configuration which the insulating layer 28 projected. However, this amount of protrusions is thickness equal to the 
substrate layer 22, and is comparatively thin compared with the thickness of a transparent electrode 24, and there is no 
fear of the short circuit of a transparent electrode 20 and a back plate 38. 

[0020] The above-mentioned manufacture approach forms the substrate layer 22 in the whole surface by vacuum 
evaporationo etc. conversely with the substrate structure of the organic EL device of this operation gestalt, and the same 
structure. Moreover, after that a transparent electrode 24 It forms using a stripe-like mask, and further, this mask may be 
separated from the first substrate 20, and the conductor layers 26, such as gold, may be formed in the shape of a stripe by 
mask vacuum evaporationo etc. like the above-mentioned first operation gestalt. And while forming in the predetermined 
location on a transparent electrode 24 opening which removed this conductive layer 26 by etching, etching of the 
conductive layer 26 of 24 tins of transparent electrodes is also performed to coincidence, and an insulation is aimed at. 
And the substrate layer 22 is also etched at this time. Then, the laminating of the insulator 28 of Si02 grade is carried out 
to the front face of a transparent electrode 24 and a conductive layer 26 by vacuum thin film coating technology, such as 
vacuum deposition, and the second substrate 32, such as glass, is joined to that front face through a binder 30 after that. 
Then, as shown in drawing 3 , a solvent may remove the first substrate 20, the substrate layer 22 may be etched with an 
acid, and luminous layer 35 grade may be formed in that field. 



[0021] Next/the substrate structure of the organic EL device of the third operation gestalt of this invention is explained 
based on drawing 4 . Here, the same member as the above-mentioned operation gestalt attaches the same sign, and omits 
explanation, the conductor which touches partially the conductive layers 26, such as gold with which the substrate 
structure of the organic EL device of this operation gestalt was formed like the above-mentioned example, - the section 
41 - forming ~ this conductor - the conductor patterns 42, such as aluminum metallurgy, are formed in one field of the 
second substrate 32 in the shape of a stripe so that the section 41 may be touched, and this production process - before 
formation of the insulating layer 30 on the first substrate 20 - vacuum evaporationo etc. - a conductor ~ the opening 43 
which forms the section 41 or a conductive layer 26 exposes by mask vacuum evaporationo etc. at the time of formation 
of an insulating layer 30 may be formed, and a conductor may be formed in this opening by vacuum evaporationo or 
spreading. Moreover, opening 43 may be formed by etching, and a conductor - the second substrate 32 is joined so that 
the conductor pattern 42 of the substrate 32 of **** 2 may connect the section 41. 

[0022] Also according to the substrate structure of the EL element of this operation gestalt, the same effectiveness as the 
above-mentioned operation gestalt is acquired, and the electric resistance of the circuit which results in a transparent 
electrode 24 becomes still smaller with a current carrying part 41 and a conductor pattern 42 further. 
[0023] Next, the substrate structure of the organic EL device of the fourth operation gestalt of this invention is explained 
based on drawin g 5 and drawin g 6 . Here, the same member as the above-mentioned operation gestalt attaches the same 
sign, and omits explanation. The substrate structure of the organic EL device of this operation gestalt has more slightly 
[ than a transparent electrode 24 ] wide width of face, and the opening 43 it is made to touch partially the conductive 
layers 26, such as gold which covered the transparent electrode 24 and was formed in the shape of a stripe, is formed in 
the proper part of an insulating layer 28. And while touching a conductor layer 26 through this opening 43, the edges-on- 
both-sides section of a conductive layer 26 is covered, and the second conductive layer 44 formed in the shape of a stripe 
between transparent electrodes 24 is formed. 

[0024] The formation to the conductive layer 26 of this operation gestalt is the same as that of the above-mentioned 
operation gestalt, and the opening 46 for luminescence also forms it in the vacuum evaporationo ground of a conductive 
layer 24 by mask vacuum evaporationo etc. And at the time of vacuum evaporationo of an insulating layer 28, opening 43 
is formed by mask vacuum evaporationo etc., and the second conductive layer 44 is vapor-deposited in the shape of a 
stripe after this using other predetermined masks. Then, the second substrate 32 is joined through adhesives 30 like the 
above-mentioned operation gestalt. And the first substrate and substrate layer are removed, like the above-mentioned 
operation gestalt, a luminous layer 35 and a back plate 38 are vapor-deposited, and a protective layer 40 is formed further. 

[0025] Also according to the substrate structure of the EL element of this operation gestalt, the same effectiveness as the 
above-mentioned operation gestalt is acquired, the resistance of a circuit which results in a transparent electrode 24 
becomes smaller further, and formation of a substrate is also easy. 

[0026] Next, the substrate structure of the organic EL device of the fifth operation gestalt of this invention is explained 
based on drawing_7 . Here, the same member as the above-mentioned operation gestalt attaches the same sign, and omits 
explanation. An insulating layer 28 is formed in the whole surface, opening 43 is formed in the predetermined part for 
every transparent electrode 24 of that insulating layer 28, and the conductive layer 26 which touched the transparent 
electrode 24 through this opening 43 is formed in the width of face between the stripes of the abbreviation transparent 
electrode 24 so that the substrate structure of the organic EL device of this operation gestalt may cover a transparent 
electrode 24. And the second substrate 32 is joined through adhesives 30 on this. 

[0027] This operation gestalt vapor-deposits an insulating layer 28 after forming a transparent electrode 24, and forms 
opening 43 with a mask etc. in that case. And the mask vacuum evaporationo of the conductive layer 26 is carried out at 
die shape of a stripe, or it etches after vapor-depositing on the whole surface, and forms in the shape of a stripe. Then, the 
second substrate 32 is joined through adhesives 30 like the above-mentioned operation gestalt. And the first substrate and 
substrate layer are removed, like the above-mentioned operation gestalt, a luminous layer and a back plate are vapor- 
deposited, and a protective layer is formed further. 

[0028] Also according to the substrate structure of the EL element of this operation gestalt, the same effectiveness as the 
above-mentioned operation gestalt is acquired, the resistance of a circuit which results in a transparent electrode 24 
becomes smaller further, and formation of a substrate is also easy. 

[0029] Next, the substrate structure of the organic EL device of the sixth operation gestalt of this invention is explained 
based on drawing 8 . Here, the same member as the above-mentioned operation gestalt attaches the same sign, and omits 
explanation. An insulating layer 28 is formed in the whole surface, and opening 43 is formed in the predetermined part for 
every transparent electrode 24 of that insulating layer 28 so that the substrate structure of the organic EL device of this 
operation gestalt may cover a transparent electrode 24 like the above-mentioned fifth operation gestalt. and the conductor 
which touched the transparent electrode 24 through this opening 43 - the section 41 is formed every opening 43. a 
conductor - the section 41 is connected to the conductor pattern 42 of the shape of a stripe corresponding to a transparent 
electrode 24 formed in the second substrate 32. The second substrate 32 is joined through adhesives 30. 



[0030] thisoperation gestalt - the insulating layer 28 after forming a transparent electrode 24 vapor-depositing - that 
time - a mask etc. - opening 43 — forming a conductor - the section 41 is vapor-deposited or applied to a 
predetermined part. Then, the second substrate 32 is joined through adhesives 30 like the above-mentioned operation 
gestalt. Next, the first substrate and substrate layer are removed, like the above-mentioned operation gestalt, a luminous 
layer and a back plate are vapor-deposited, and a protective layer is formed further. And the same effectiveness as the 
above-mentioned operation gestalt is acquired also according to the substrate structure of the EL element of this operation 
gestalt. 

[003 1] in addition, the substrate structure of the organic EL device of this invention - a transparent electrode and its 
assistance - what forms a luminous layer etc. in the field in which the first substrate was removed and this first substrate 
was located after forming formation of a conductor with the first substrate and joining the second substrate to that 
opposite side - it is - a transparent electrode, and each conductive layer and a conductor - the formation approach of the 
section and an ingredient are not asked. 
[0032] 

[Effect of the Invention] Since the substrate structure and its formation approach of an organic EL device of this invention 
remove the first substrate and form a luminous layer etc. in that field once they form a transparent electrode etc. with the 
first substrate and form the second substrate after that, its forming faces, such as a luminous layer, are ygjy.flat, and a 
short circuit and poor luminescence with a back plate do not produce them, moreover, a transparent electrode — assistance 
- as a conductor, form a conductive layer, make low the resistance of transparent electrode new house circuits, it is made 
for the current value in each location to become homogeneity mostly, and luminescence unevenness does not arise. 



[Translation done.] 



